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CHAPTER 6 THE ECONOMIC CONCEPT OF BENEFIT
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he cusstion: yhat is The value of the wetlands of San
Franciscc day?'. lhy might such a question De addrassed T¢ an cconomist rather
than a pnilcsopher or a poat? To explain this it is vital fo distinguish
befwzen Two different meanings that might be attached to the coriginal questicn:
(i) How muchvalue do pecpieplace on the wet ands (assuming an adequate base o f
information)?  (ii) How much value cught they toplace on Them? The latter
guasticnis certainly the province of the phi csopher or the poet; the eccnomist
Tco may n2ve some thougnts about the quesvicon, but thesearise from his private
senvinents, not from his professional discipl inc. The former question - the
positive quastion - is the one that thediscin! ine of econcnics addresses. »hen
we Talk of benefits and benefit measurement in this report,we have this
interpretation in mind - the values that people actual ly place on ecosystems.
Thisits=if raises a2 host of questions: !'i{hich people? In what units
should valuesbe measured? ‘/hy do people have these values? Just how do we

ascertain them? ‘'ewil | comment briefly on each of the first three questions.

The answers to the fourth question will take up the remainder of this chapter,

as well as Chapter 7. ‘!lhich people? This is specif ed, in principle, by the
agency ccmmissioning the benefit assessment. A relz ed, and more comp ex
quastion, is: How do we add up different peep e's va ues? Again, this is
specified, in principle, by the agency comissioning the study; however, here
there is @ body of economic theory which can guide the answer - see, for
example, Sen (1973), Blackorby and Donaldson (197(3), 2nd Bcadway and Sruce
(1984, Chapter 9). To save space, we will duck this issue here. ‘hatuni+s?
Yalues can be measured in monetary units or in units of any ccmmodity that

people haopen to value. For exariple, we could measure the value to an




Paca 2

individual of zouatvic eccsystoms in units of checclate truffies - Lake Tahes is
worth 100 +ruffles, say, whila ilono Lake is werth only 32 truffles., Different

systzms ¢cf units will generate the szne ordinal raniking of ecosystams, but not
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cre cardinal index of value. e chcose To adopt money -

surcnasing ccyer ~ 2s our unit of m2asursment bDacause This is the oredominant
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s pcssidble to deveiop an analogous theory of banefit
measuren2nt oased on chocelate truffle units, but we shall nct explors this
nerz (aggregationacross individuals would presumably bencre difficult’).

How co we ascartain values? In principle there are two ways to proceed:

(i) Ask pecpledirectly,and (ii) Rely on revealed preference - observe Their
behavicr vhenthey mak2 choices ON  which thzaquatic ecosystemsomehowimpinges
and infer their values frem+his behavior. In this chapter we focus on the

fatter approach exclusively. Animmediate implication is an answer toThe

question: Yhy do necple have Thesevaluas? The answer is thatitdoesn't

matter. ‘e rely on preferences as revealed by actual behavior, without needing
to know how these prefencesnight be deccmposad into alternative motives. Or
rather, therears two circumstances in which motivesmighi natter. The first
is when a knowledge of motives gives us reason to believe that preferences (and
behavior) wiltbe different in the future. Stability of preferences is
essential to extrapolation from observed behavicr. If preferences are not
stab |1 e, this poses both a philosophical and a practical problem. The
philosophical problem is: Which set of preferences do we rely on? The practical
problem is: How can we predict wvhat the new preferences will be if it is
decided to rely on them? The other circumstance in which we might care about
notives has to do with aggregation zcress individuais: specifically, aknowlodgs
of motives may help us to identify groups of individuals who have different
preferences. For empirical purposes, it mightbemore appropriate to analyze

the behavior of each group separately, rather +han to aggregate them into a

<.



sinala group.
sivon vhe focus cf revealad nreferenca, wny is The presence of markets

equired for the success cf cur endeavor? One ansuer ccamon among non=

~

gcononists, out arroncous, is that values ar2 2mbodied in markasT prices and

xoenditurss.
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jarxkets ore needad becaouse market orices establish values: if a

commodity s=lls for P10, that is The valuc of vhe commedity. llcuever, this is

i
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not exactiy true. if | buy The commodity at a price of £13, then it certainly
must be werth 510 to me - but it may b2 worth even nore; i.e., tTheprice is a
fower bound cn valus. tf 1 do notouy i-he commodity at this price, it is not
jorth 510 to ma; i.e., the prica is an upper bound, Letusswitch from prices
To expendituras and focus on the first case. Suppose | duy 5 units of tThe
comniodity at the going price of 510, so that my Total expenditure is 550. This
expenditure isclcariya lcwar bound on the valus of the cecmmodity Yo me. The
proolem, however, is +hat this lower bound may be inadequate for our purposes.
Ultimately wsars interestad in net benefits - i.e. benefits minus costs. |f
thecost of supplying thacommedityis alse310a unit, The cost amounts to

530 and the difference bztween that and our lower boundestimate of benefits is
zero - because we underestimate benefitswhen we uszexpenditures, we
underestinmatenct benefits, possibly to the point of absurdity. WNoreover,
consider somechange in the supply of the commodity (for example an improvement
in its quality) which leads me tospend %70 on it. For the same reason as

befcre, this $70 is alower bound on the value of the improved commodity to me.

But the chanae in expenditure conveys absolutely no information about the

channe invalue: the difference between twolower bounds is not necessarily a

lower bound on the difference in the quantities being bounded.
In short, we do not care about markets because market expend ifures
directly indicate values. AT best they provide bounds on values, but these

bounds arz frequently so imprecisc as Tobe useless, and the changes in market



3xpendituraes provide ne infcrnation obout changes in valuzs. Instead, we car
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abouT markets becausa they previde a forun for cheico bchavior - perfcrming

tradecffs between gecds and woncy - from which we can indirzctly infer

o

praferences. Thet is The essence of the rovealed preferance aporceach.

{

ilor=cver, as will be shown in tha nexi soction, thesz mariket transactieons, cor
Tradeofis, can ccnvey infecrmation about nreferencas for other items of value
wnich arz not Thomsaives fraded in a market, as lonc as the preferances for the
fa++er i+2ms interact (inasense Tobe mace specificbelow) with preferences

for the traded items. l\le furn, now, toan elaboration of this argument.
TEE BASIC FRAVZVORK

The revealed nrefcerence apprecach to benefit assessment can be explained
in terms of twoDasicconsumer choice models. Bcthmodels pertain to an
individuzl consumer - wewant to avoid the ccmplications associated with
astimation and interpretation of aggregate demand functions. In the Tirst
mede 1, the i ndi vi dual has prefersnces fcr various marketed ccmmodities, whese
consumption is denoted by The vector x, and for various environmental resources
which are denoted by q: this could be a vector but, for simpiicitycf notation,
we Treat it as a scalar. These preferences are represented by a utility
function u(x,qg) which is continuous and non-decreasing in al | arguments (we
assure that the x's and q are all "gcods"), and strictly quasi concave in X
(we assume strict quasiconcavityrather than quasiconcavity in order 1o rule
out demand correspondences). A+ this point, we do not assume that u( ) is
(strictly) guasicencavein . The individual chooses his consumption of the

marketed goods - the X's - by maximizing his utility subject to a budgeft

constraint

Mox UL*,Q‘) e.b 2(3;1;=-1, ~
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where the p, ‘s are the prices of the marketed goods, and y is the

i ndi vi dual S incone. Note that he does not determne the |evel
of the q variables. These are in the nature of public goods for

him and he takes them as given.

The wutility nmaximzation generates a pattern of consunption
behavi or represented by the ordinary demand functions:' Xi.=hL (p,
q,y) i=l ,..., N For convenience we assune that these represent
an interior solution, so that problens associated wth corner
solutions (discussed in Bockstael, Hanemann, and Strand [1984,
Chapter 9]can be ignored. Substitution of these demand
functions into the direct wutility function yields the indirect
utility function v(p,q,y)sulh(p,q,y) .49l Alternatively, as a

dual to (1) there is an expenditure mininization problem

m,}h 2“’;"'; <.k, u(x,%)'-'t* x. 20 (2)

' 9

which yields a set of conpensated demand functions, x. =

[

gi(p,q,u), and the expenditure function m(p,q,u) =7 p. gt (p,q,u).
- [ ’ r

These constructs can be enployed to define what we nean by
the benefits to the individual from a change in q. Suppose that
g changes from q° to q!', while prices and income renmain constant
at (p,y). Accordingly, the individual’s welfare changes from u®

v(p,g®,y) to uaiv(p,q' ,¥). Two alternative nmeasures of this
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wel fare change are the quantities C and E defined, respectively,

by
V(P.%x 94" C) = J(?.Qf,i) (3)
vIP.q.q) = v(p.q2, 4+ E). (4)

Each of these represents an adjustnment to the individual’s incone
calculated to offset the effects of the change in qg. C, the
conpensating variation, is the amount of noney by which the
individual’s incone nust be adjusted after the change in order to
render him as well off as he was before the change. 1If uld v,
so that C < O this is the mnmininmm conpensation that he would
require in order to acquiesce in the change. Similarly, E the
equi valent variation, is the anount of noney by which the

individual’s inconme nust be adjusted before the change in order
to render him as well off as he would be after it. If ul > v,

so that E > 0, this is the mininmm conpensation that he would

require in order to forego the change while, if ul < u® so that E
<0, this is the nbst he would be willing to pay to avoid the
change.

The second mpdel is based on the household production
approach, in which the individual gains utility from “conposite

comodities” which he produces hinself from private goods. One
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version of this nodel is
max w(x,z) sk G(x,z..q))zO , ZP;";‘-’:‘ (5)
>z

where z denotes the vector of conposite goods, f( . ) is the

production function for these goods witten in inplicit form and
w . ) is a utility function defined over the z's and, perhaps,
sone of the x's. In this fornulation we are assuming that the
individual derives wutility fromqg not directly, but indirectly,
in so far as they contribute to the production of =z s. The
utility maximzation in (5) can be solved in two stages. In the
first stage one obtains

U, q) T Mox wix,z) s+ ("(x)z,cu\ =0, (6)

while in the second stage one solves (1) wusing the function

u(x,q) derived from (6). That is to say, a household production
nodel can always be “collapsed” into a nodel in the form given in
(). Moreover, welfare nmeasures for changes in q can be defined

as in (3) and (4) using the indirect utility function v(p,q,v)

associated with u(x,q)in (6). One consequence of the household
production approach, however, is that it generates demand (and
supply) curves for the z's - as well as demand curves for the x's
- which are of sone enpirical as well as theoretical interest.

Gven this framework, our analysis wll be concerned wth
three sets of issues that have arisen in the literature on

environnmental benefit evaluation; (i) Wat is the relation

between C and E - we know they nust have the same sign, but how
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much can they differ in nmagnitude? (ii) How can we neasure C and
E from observed denmand behavior - after all, since we do not
observe utility directly we cannot estimte the indirect wutility
function v(p,q,y) directly? (iii) 1Is there any relation between
C or E and expenditures on sone of the private goods - the x's -
which night be specially related to the gq's in terns of either
consuner preferences or household production technology? Can we

use expenditure on sone goods as proxies for C or E?

To answer these questions, it is convenient +to- consider
three possible narkets. One is the market for x's, in which
there are observable demand curves. The second is the market for

z's, which may arise in connection with the household production
nodel (5). The third market is entirely hypothetical. Suppose
that the individual could actually buy g in a market at sone
given price,W . Instead of (1) he would now solve

M‘f:’:, uhc,ah\ s. t. ZPR‘;*‘ Tq, =4 (7)
(at this point we assume strict quasiconcavity of u(.) wth
respect to g in order to ensure an interior solution). Denote the

resulting ordinary demand functions for the x's by ﬁa(p,r,y),

and the ordinary demand function for q by '1‘1“r(p,ﬁ',y). The

n

associated indirect wutility function is denoted by Q(p,ﬁ,y)

A

A
ulh(p,n,y), hq’(p,ﬁ',y)]. Simlarly, we could define a dual
expendi ture mninization problem analogous to (2), in which both

the x’s and q are the choice variables. The resulting
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conpensated denmand functions are denoted by ’g‘;(p, i, u) and 'g‘;q (p, T
,u), and the expenditure function is A (p,u) = ZP;ﬁ"(?.iT,u\" ﬂ'ﬁ”(p.ﬁ,u\ .

These utility maximization and expenditure mnimzation

problens are hypothetical because, in fact, environnental

quality, q, is not a marketed comodity. Nevert hel ess, they are
of theoretical interest because they shed light on the solutions
to (1), (2), (5), and (6). For exanple, it is convenient to

introduce the follow ng:
Ay
DEFI NI Tl ON: q is normal (inferior) if "\:1 2O (<O)-
(W shall now adopt the convention of using subscripts to denote
derivatives. )
Maler (1974) proved:

PROPCSI TION  1: Assunme that, if elements of q change, they all

change in the same direction. Then, if all of the g s which
change are normal (inferior) C £ E (C’ E)
Mor eover,
)
PROPOSI TION  2: | f ;_-.O for all the q's which change, C=E.

Suppose, however, that there are income effects in the demand
functions for q; the question remains: just how much can C and E
differ? To answer this, we nust investigate the qg-market in nore

detail .
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HON MJCH CAN C AND E DI FFER?

Willig (1976) established that, unless the incone elasticity
of demand for a commodity is very high, the conpensating and
equivalent variations for a price change wll not differ
consi der abl y. Sone environnental economists do not believe that
the sane holds true of conpensating and equivalent variations for
change in q - see, for exanple, Maler (1985, p.39) or Knetsch and
Sinden (1984), who .present enpirical evidence of a considerable
di sparity between C and E. However, Randall and Stoll (1980) have
shown that Willig's analysis carries over to changes in fixed
paraneters such as the q's, and Brookshire, Randall and Stoll
(1980) have interpreted this result as inmplying that C and E
should not be very different in value. How can these divergent

views be explained or reconciled?

In the paper reproduced in the Appendix to this chapter |
reexam ne randall and Stoll's analysis and show that, while it is
i ndeed accurate, its inplications have been m sunderstood. There
is no presunption that C and E nust be close in value and, wunlike
price changes, the difference between them depends not only on an
incone effect but also on a substitution effect. Specifically,
the magnitude of the difference depends on (i) the magnitude of

the change in g, (ii) the size of the incone effects, and (iii)

the degree of substitutability between private consunption




page 11

activities (the x's) and the level of environnental quality q in

the individual's preferences, all of which are enpirical issues.

Moreover, | suggest that the substitution effects are likely to
exert far greater |leverage, in practice, on the relation between
C and E than the incone effects. Thus , large enpirical

di vergences between C and E may be indicative not of sone failure
in the survey nethodology but of a general perception on the part
of the individuals surveyed that the private market goods
available in their choice set are, collectively, a rather

i mperfect substitute for the public good under consideration.

MEASURING C AND E FROVM DEMAND CURVES

Analysis of the market for q is wuseful in that it gives us
an idea of the factors that affect the relation between C and E,
but it is of no value when it conmes to neasuring C or E in
practice because, by definition, no such market exists - the
demand curve for q can never be observed. What can be observed
is behavior in the x nmarket - the market for private goods. Thi s
raises the question, therefore, of whether the values of C and E
can be inferred from know edge of the denmand curves from the x s.
There are two ways in which this can be acconplished. The first
is to uncover the?‘:iirect utility function from the fitted demand
curves for the x's, and then enploy the formulas in (3) and (4).
The second is based upon results developed by Maler (1971, 1974)

which establish a relation between areas under demand curves for
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the x's and the quantities C and E

In the first approach one postulates a specific functional
form for either the direct wutility function u(x,qg) or the
indirect wutility function wv(p,q,y), and derives the appropriate
formula for the corresponding ordinary demand functions - by
anal ytically solving the direct wutility nmaximzation problem or
by differentiating the indirect wutility function and applying
Roy’'s ldentity. Al ternatively, one can start out with a given

system of ordinary demand functions h' (p,q,y) ¢=\, .

)

N, and then
attenmpt to recover the corresponding indirect wutility function by
applying the integrability techniques developed by Hurwicz and
Uzawa. As a sinple exanple, suppose that N=2 and the denand
function for the first good takes the sem-log form

x = o= BCpIR) + Y (4/R) « &g, ; (8)
in Hanemann (1980a, 1981) it is shown that the indirect wutility
function is _\‘(3[?;) Sq,-pCR/7,)

\1(? P s - E. -+ .A_Q.'
AR T R g (9)

where Aze* Application of (3) and (4) vyields the follow ng

formulas for C and E

. - P Y t ,©
c ?Wil-r‘_{(xl x‘)} (10a)

- . ?1 - ¥ '
£ m §‘ 5(": >=.°5} (10b)

where x%°:h (p,q%,y) and x'=h (p,q*, V). Thus , to estimate C and
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E one first fits the demand function (8) and then substitutes the
estimated values of the coefficients v ¥ and § into the

formulas in (10a,b).

The alternative approach to conputing C and E- devel oped by
Maler, is based on the followi ng deconposition of the formula for

C (a simlar analysis applies to E)
C= Y- M(P“L'. 0°)
= i p.gou®) - m(F g0} -§ mlpgo®)- mip, o)} + {m(Egfu) - mIF, o u0) |

P : . .
= fP Z.[%“(P,%',U")‘ 3~(P,@°,u°3]dft_‘ + {M(ﬁ,cl/°,u°)-nr\(p,%‘,u°)} (l\)

wher e |3' is an arbitrary price vector. Assuning that g > g%, we
know that C > 0. Si nce mqi O we also know that the second term
in (11) is non-negative. The first term is the sum of areas

between conpensated demand curves corresponding to q! and g°,

between the actual price pi and the i ™ elenent of P (this line
i nt egral is path-independent). It should be enphasized that the
first item is not necessarily positive; it can be shown that the

increase in q raises the conmpensated demand for the 4it™ private
good (@gi/dq>0) if this good is a conplement to q in the Hicks-
Allen sense, and lowers the conpensated denand (3 gl /dq<0) if the
good is a substitute. Moreover, if q is a scalar, at |east one
of the private goods mnust be a Hicks-Allen substitute for q.

Nevert hel ess, we know that the sum of the two terns in (8) nust
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be positive.

Maler's trick is to select P in such a way that the second

termin (¢} ) vanishes. For this purpose, he introduces two
assunpti ons. The novel assunmption is that there exists a set of
coommodities with the property that, if these commpdities are not
being consumed, the marginal utility of g is zero. Let | be the
index set of these comodities, and | its conplenent. Partition
the vector x accordingly: x = (x_I F X3 ). Maler's assunption,
which he calls weak conplenentarily, is:
(WC) There exists a non-enpty set | such that 3__\_{(0,23,%\ = O
% (12)

H's second assunption is:
(NE) The commopdities in | are non-essential: there exists sone

price vector such that g*(.) = 0 and hi(.) = 0 all i&eI.

W can now apply these assunptions to (11) by choosing the price

vector P so that 'fai - p; for ie I while, for ie I, Ei is sinmply
the cut-off price of the i*® conpensated demand function - i.e.
max‘.ﬁl(i‘i’;-%o'ut’) : ‘1;( 5;» Pz-,fb'.u’)J= O. Since sign (m)= - sign (u.),
this yields Maler's result:
PROPCSI TION  3; If u(x,q) satisfies (W) and (NE),

5 (13)

<= SP; é: i.ﬂi(p.%‘,uﬂ _3;_(P"(/°-U°)]°\P;'
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This proposition establishes a relationship between C and
the areas between two sets of conpensated demand functions. |t
is useful here to make a distinction between two sets of
ci rcunst ances: (i) there is a set of goods with the property
that q has no value only when none of these goods is being
consuned, and (ii) there is a set of goods with the property that
g has no value when any one of them is not being consuned. In
the first case, C is neasured by the area between conmpensated
demand curves sumed over all of the goods in I|I; in the second

case it is neasured by the area between conpensated denmand curves

for any one of the goods in 1, and we obtain the sane answer
regardless of the particular good selected. Note that, in order
to nmake use of the proposition, one still needs to know sonething

nore than ordinary demand functions unless there are no jncone
effects in the demand for the goods in I, in which case the
conpensated and ordinary demand functions coincide. If there are

incone effects and one attenpts to calculate the area in (13)

using ordinary instead of conpensated demand functions, i.e. one
cal cul ates the ar ea

S= S:I Z ‘.\'\'“(?'1,"3\ ""Q(?-‘tf’tﬂ]‘l?u' (14)
this is likely totbe of limted value. The issue is examined in

Hanemann (1980b), where it is shown that wunder some circunstances
S may not even have the correct sign. The requirenent that one

enploy the conpensated demand function in (13) inplies that,
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wherever there are incone effects, Maler's nethod for calculating
C and E has the sane information requirenents as the nethod based
on direct application of (3) and (4). Finally, as an
illustration, it turns out that sem-log demand function (8)
satisfies the WC condition since, on differentiating the indirect

utility function (9), one finds that

lim él’_(?"b"t) = 9, (15)
P'-76‘ &‘b
which is equivalent to (12). The conpensated demand function

corresponding to (13) is

_ -1
uf e_;i(a/r,) Sq, ] (16)

x.ga'(P,%,q) = ;E;[l" \(A

and it is straightforward to verify that (10a) and (10b) conbine

to satisfy (13).

THE LIMTS TO REVEALED PREFERENCE
Both of the nethods for neasuring C and E from observed
demand functions rely on the assunption that all the relevant
components of the indirect wutility function can be recovered from
demand functions. However, that assunption is not always true:
it holds when the wunderlying direct wutility function has the form
w=u(xq) (17)
as has inplicitly assumed up to now, but not when the wutility

function can be cast into the form
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u= wix, q) = T [G(x,@))%]

where T( . ) is increasing in its first argunent and u(x,qg) is a

conventional direct utility function. It can be shown that both
utility nodels inply exactly the sanme ordinary demand functions
for x's

arg M:x G (x,q) = any. M:Jv T Lth)cbﬁ,%]

even though they inply different things about the individual's

pr ef er ences. The crucial feature of (18) is that the nmarginal
rates of substitution between the x's - The indifference map for
the x’s - is independent of the transformation function T( . ),

even though that function influences the way in which q affects
the individual's wutility. This does not arise in the case of the
utility function in (17). Thus , with (17), all aspects of the
individual’s preferences for q are captured directly or

indirectly in his ordinary demand functions for X s. This is not
so for (18): some aspects of the individual's preferences for ¢
are not reflected in his ordinary demand functions, not even

indirectly.

Anot her way of nmaking the same point is to observe that the
compensating variation for a change from (p,q° ,y) to (p,qt,v)
associated with u(x,q), C can be deconmposed into two elenents

c=cC=+C, (19)
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where C satisfies v(p, gl ,y-C) = v(p, q°,¥), ¥(. ) being the
indirect wutility function corresponding to ulx, q), and C

satisfies

T[G(F,%",Q—C*),%']:T[\‘/(P‘iq/",:j),v_}_ (20)

Assuming that g > g® and T(.,q) is increasing in g, it can be
shown that C > 0 ,sothat

c >C > o. (21)

A simlar result can be shown to hold for equivalent variation

measur es:

E=E + EE> E > 0, (22)

where E is the true equivalent variation associated with the full
utility function wu(x,q) in (18), E is the equivalent variation
associated with the sub-function u(x,q), and E* is calculated
from the transformation function T(.,d), along the lines of (20).
Since C and E are derived from the sub-function contai ni ng the
interactions between the x’s and g, we can regard them as the
“consunption - or use - related” conponents of benefits.
Simlarly, we can regard C- and E* as the “non-consunption
related” or “non-use related” conponents of benefits - they arise
from that part of the individual's preferences which do not

affect his choice of x.
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The practical inmplications of (18) for the revealed
preference approach - the measurenent of C and E on the basis of
observed demands for the x’s - are highly inportant. If we only

have data on ordinary denmand functions for the x's, we can only
recover uU(x,q), but never T(.,q) nor the full wutility function
u(x,q) in (18). That is, we can only measure C and E - not C or
E* and, therefore, not the full value of C or E. This is a

significant limtation to the revealed preference approach.

It is sonetimes thought that Maler's Wak Conplenentarity
(WC) assunption elimnates this problem but | would dispute

this. Differentiate (18) to obtain the marginal wutility of g.

dx,q) o AT AU lxg) + 9T (23)
3‘\, ax bn\_, 3‘(,

If we apply WC to u(x,q), this requires that

,‘1=o @ Q__G_(O,zi,%\ =O and ‘_?ELU(O,ZE.Q,)‘%] = O. (24)

a:‘, 2q,
But , by itself, this is not enough to ensure that
2Tl.q1 = o, (25)

2

which is what one requires in order to rule out the
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representation in (18). Suppose, for exanple, that

(%, 9,) i} % =0
ulx.q) = (26)
TLG(x,cb),cb] | % > 0.
This satisfies (24) but not (25), and therefore C- > 0 and

E* > 0. In this case WC does not elimnate the problem

To summarize, the only circunstance in which the revealed
preference approach to the neasurenent of C and E is fully
satisfactory is when (25) holds - i.e. the wutility function is
represented by (17) rather than (18). But there is no way to
verify this from data on ordinary denmand functions for =x's. It
could be verified if there were a market for g and one could
observe denmand functions for q as well as the x s. I ndeed, in

that case, T(.,q) could be recovered along with u(x,qg) so that,

if (25) were violated, C and E could still be calculated because
one would obtain the full indirect wutility function associated
with (18). But , in the absence of a market for q, the problem
remai ns.

In practice, there are two possible solutions. The first is

sinply to assune that the wutility function takes the form of (17)
and not (18) - which is what is generally done. The second is to

collect additional behavioral data besides ordinary demand

functions for the X s. For exanple, after nmeasuring C by the
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reveal ed preference approach one could conduct interviews to
elicit the willingness to pay for an inprovenent in q directly;

if the interviews yielded an estimate close to C in value one
woul d conclude that C* = O and hence, the utility model
corresponds to (17) rather than (18). If they yielded an estimate
much greater than C one would take the difference to be a neasure
of c* . Alternatively, instead of contingent valuation exercises,
one could conduct what has been called [Hanemann (1985)]
“contingent behavior” exercises in which one attenpts to elicit a
hypot heti cal demand function for q. Both of these approaches

remain subjects for future research.

THE SIGNIFICANCE OF EXPENDI TURE DATA
In the theory of the welfare nmeasurenent of price changes it

is well known that calculation of expenditure changes provide
bounds on the conpensating and equivalent variations, even if
they are not exactly equal to these welfare neasures. If oprices
change from p°to pt and the quantities demand change
correspondingly from x®° to x! , then the conpensating variation
for the price change, C?, and the equivalent variation, E ?,
satisfy

cf 2 & 2-pxe
and

ef ¢ 2 (-2)) %

al though, in general, there is no determnate relation between C
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or E and the overall change in expenditure 2{3,013- sp'x/

When dealing with changes in q, as opposed to price changes,

sone authors have wondered whether one can obtain a relation
between the welfare neasures C and E and the change in

expenditures on some or all of the private market goods, Z'P.; Lhc(P'{?'j )

- hL(P, 4 :\) ]. In general, | do not believe that this is a
useful approach; wth one exception described below, there does
not appear to be any deternminate relation between changes in
expenditure on x's and either C and E. Indeed, the effect of an

increase in q on the demand function for any of the x's is by no

means obvi ous. Gven that (du/dqg) > 0, it is sonetinmes assumed
that 3n /da> Oall i - an increase in quality can never |ower
the demand for any of the X s. In fact, this is not true; in
general, an increase in g wll affect the demand for the x's, but

note that the effect could be in either direction, depending on

the specifics of the wutility function. Even if q is a Hicks-
Allen conplenent with sone private good -say, xI - it is not
necessarily true that an increase in q wll raise the denmand for
t hat good.

This pessinmstic conclusion is based on the follow ng
proposition which links the demand functions x. = h;‘ (p,g,v) to
the hypothetical demand functions x T %L(p,ﬁ ,Y) associated with

the wutility maximzation problem (7):
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PROPCSITION 4: Let @ =1 (p,q,y) be defined inplicitly by

Appendi x equation (11). Then,

) tu A . (27)
hb(?-ij‘3) s \’\ [P, ﬁ(P’%.n)) ‘34- ﬂ(P,%,j)-i}] L#“..) U.
It follows as a corollary that
C A pe Al AL A
I (pgy) - Rlpgy)-2n, J3b, o3b ] 31 (p.g4)
' .. (28)
. AL '
R &&h [oa + c@h/ag_} A at“t/_‘)
- N .
34 3GY/da + q, IV/an dy
G ven that u, > 0, fA( > 0. If u(x,q) is quasiconcave in g, the
denomi nator of the second term on the RHS is negative. Thus, the
sign of dh* /dq depends upon a conplex set of factors. The
nunerator of the term in braces on the RHS wll be recognized as

the cross-price derivative of the conpensated demand curve from (¢
A AL A Ae
%W(P»R‘U\ = iﬂ (?’“IU\ - Q.!‘ > ‘b 3_»\
AP o i 9N Y
and this is positive or negative according as x . and q are

substitutes or conplenments. Mor eover,
A apY _ A S
Ty -l = w9-l 2 O & 712 -
where - 7q ., Thus, if M}\"’/an >0 and
da ¥
[“"\“] .a.f’- >0 (29)
P.

this is a sufficient condition for Qk.“/%>0, Even jf ﬁf/c)dzo, it
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can still happen that 3"“',9‘(,>0 if (29) holds and that term is

sufficiently |arge.

Wthout belaboring it further, the point is that an increase
in g could either lower or raise the expenditure on X. Thi s
should nmeke wus cautious about expected any sinple relation
between the change in expenditure on sonme of the x's and C or E
since it is quite possible that C and E are positive while the
change in expenditure is negative. One case in which nore
definitive results can be obtained is where q is a perfect
substitute for sone of the x's - say x, . In that case the direct

utility function takes the form

v(x,q) - G[z(w/%), Xy, .0 X, J (30)

where ¢ (. ) is some increasing function of q. Let h!(p,y) and

v(p,Y) be the ordinary demand function for good 1 and the indirect

utility function associated with u(. ). The following nay be
shown:
PROPOSI TI ON 5 If u(x,q) has the form given in (30),

Wipgy)=-v@) «h'lp. ... p yepwig]

(31la)

V(P—ﬂ,»tﬂ = ULﬁ,-~,p~x Y+ P'J//CL)] . (31b)




